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onists and agonists to such polypeptides and methods 
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treat conditions related to the underexpression and 
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polypeptides, respectively. Also disclosed are diagnos- 
tic methods for detecting a mutation in the G-protein 
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ing a level of the soluble form of the receptors in a sam- 
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-oL^^ 

- More particular.* the poiypepSe c ^^^^^^T^^ po * nucleotidss a " d Polypeptides, 
putatively identified as a ttemoSrrSL^ZSrT * . 7 - tran5membrane receptor which has been 

351 :353-354 (1991)). Herein these pro eins ^^^" s t and/orseco "^^engers, e.g., cAMP (Lefkowitt, Nature, 
PPG proteins! Somi ^£ ^T^"*^ 8 * Pathways with G-proteins o ; 

dopamine (Kobilka, B.K., et a.., PNAS 8 K 50 SJ, kI^^T; 33 ^'"^energfc agents and 
J-R., et «,.. Nature, 336:783-787 (1988) G-orote n S V ' *' 238:S5 °- 65S < 1 987 >= 8«nzow, 
Case, and phosphodiesterase, and s^^^^'SZ A^T T 9 " t phOSpho "P ase C - ad8 "* <*" 
' 5 Science, 252:802-8 (1 991)) pr°«sins, e.g.. protein kinase A and protein kinase C (Simon. M.I.. et al., 

a^^^ ^ * -vauon of an en 2 yme.' 

GTP, and GTP aiso influences honSfnSTS oLlTonn Jf thT^ ° n th9 PreS9 " Ce 0f 0,8 nuc,80tida 
G-protein was shown to exchange GTP for boun'd ^^S^^T^ * adeny ' ate 

"> then binds to an activated adenylate cyclase HvdToZiTJrror ^ rece P tors - Tn8 GTP-carrying form 

G-protein to its basal, inactive fH S th G 2e n °e^L 1°^ ' *° G 'P rot8in ^ returns the 

from receptor to effector, and as a Cock SL" oUhe s^ " '"^^ ^ the 

'-U^^^ - — ed - -ving 

5 by extracellular or cytoplasmic looos G-orotl , ° represent transmembrane a-hellces connected 
such as hormone,T ra "gT^ 

SstfS^^^^ -en conse.ed hydrophobe 
coupled receptors includes ^p^J^SE^ eight divergent hydrophilic loops. The G-protein family of 

• rologica. disorders. Other e^ZZ ^Zl^^ T " P ° VM *"* ™' 
nosine, muscarinic, acetylcholine serotoni^^m f ZlJ t 9Calo l rt0n,n - adrenergic, endothelin. CAMP, ade- 

a-subunits P referenaallystlmulatr P artteularef;^^ eV " 10:317 " 331 < 1989 »- Different G- P roteln 

of cytoplasmic residues'"! ^^pSS^?^ 

u.ation of G-protein coupling oLme «!E,£^g1S? " an important mechanism for the reg- 

sites within a mammalian-host. receptors. G-protein coupled receptors are found in numerous 

Xls^et^ T 3 SUbfafnfly ° f functi °" al * -lated 

acid level and f£r Ln™^"^ Chem0kines exhibit 20% to 75% homoiogy at the amino 

arrangement of ^Jn^S^^^^^^' residues that form two dlsu.fide bonds^Based on the 
In the alpha subfamily, the first ,2 chines are separated bv o^T ^ *"° sMliss - al P" a and beta. 

immune cells to endothelial ceMs eXncLd hinll!,^ , leukotnene release, increased adherence of target 
hesion molecules S^^^^^'^J^^ eXpreSSi0n 0f granulocyte ad- 

certain chemokines have beeTshownt ?2 W offSE^^" * ** IT" h 
(MIP-1) is able to suppress hematoooietlc «*Z\lu Z m I ? exam P le ' macrophage inflammatory protein 1 
dothelial cell growth InterleukTs f L o rl^l l^ . P ' ate ' et fact0r ' 4 (PF ^ is a P° tent Inhibitor of en- 

for melanoma cells ' ' Pr ° m ° teS pr0l,ferat,on of keratinocytes. and GRO is an autocrine growth factor 

Xysio^ 
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[0012] Inaccordancew^aLrerasS^^ 
receptorpolypeptides by recomb^ant 3h^^ 
ce'ls.conjfng'nuc^^ 

!SL P o^r s cewrthyetafu * 

10015] In accordance with still ZZZrem^JT ? 7* Pt ° r P 0 *P e P« w « of the present invention, 
istenng compounds to a hosf« 

useful in stimulating ha^atopota^^d^C^^^^^ ° f the preS6nt inven « on are 
tions. leukemia. T-cei, mediated auto-immune ^S^^l^ 9 ^^ ^ S0 ' W ° hronic infec " 

activiry. aiseases, parasitic Infections, psoriasis, and to stimulate growth factor 

polypeptides or underexpress'ion of ^ te of the 

EnU™^ 

which are useful in the prevSn^ 

Sgll^r^ " -*o~ assays for 

an aitered lave, of the 30^0™^^ enC ° d ' n9 ^ * nd «* 

- EliT^ n, there are provided processes for utilizing 

research, synthesis 0^2:^,^^ PO-ypept,des. for in vrtro purposes related to scientific 

.Sngs^rein 3 "" ^ ° f ** sh ° uld b ° Went to those s k ,ed in the art from the 

o^Ulntstco^ 

3d rSTor^^^ the corresponding deduced amino acid sequence of the G-protein 

was pe, P d u ?g a ^^^^^^^l — — > — Sequencing 

oS)lh!cVe^ra - *— nucieic acid (poiynucie- 

2) or for the mature polypeptide encoded bv ttfe cDnI of hI* am,noac,d se< ' uence ° f ^9"* 1 (SEQ ID NO: 

oepo,,, 108?1 ^ B^^s^^^^.^r: a ^ cc Deposrt no - 97183 - patent 

352 amino acid residues. The protein ^exhStsThe hton- an ,° Pen read ' n9 ffame enCOdin 9 a P rotein <* 

% identity and 82.9 % similarity' over a 2?S,So 25 s!re2 ^ * 3 hUman ^ reCept0r With 701 

si ssrssrsu's i^^srr? r b r r or in me ^ « dn * *** ™ a 
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S c c z %z^z:T 0 ::s:T t the t ^ (seq ,d no:i > ° r - deposited ^ 

coded by the depositedcDNA mSSS^^^T 9 ^^"f * Fi 9 ur * 1 °' *>r the mature polypeptide en- 
for the mature polypeptide and Stona^codL s „ 3 ""T" ' mun P^W the ™«"9 ^uence 

suchasintronsornon-codinTs^ 

[00291 Thus th» t* m »„„. ■ f ,he coding se< ? uen C9 for the mature polypeptide 

seance o^e XSZSSjfo' * eludes on, 

sequence Polypeptide as well as a polynucleotide which includes additional coding and/or non-coding 

polypeptide encoded by the cO^S.^2^^? n i <Mnfl . ,h ! ^ UCed amino «* seauenoe of Fi S"r° 1 or the 

» £2 1 Seq s^^^se^ rr n r e ^ - ^n h 

variants of such polynucleotide S vaSSl^r ed ( b ! ^ ° DNA ° f tf1e dep0sited 0,0(19 33 ™« " 
1 (SEQ ID NO^the PoVpept^^^^^ 

deletion variants, substitution variants and ,<ilTor°ZC V Ja n T C '° ne - *** nUC,e °" de V ™ n * M 
- Sar^e^ . 
= t r°d^ 

encoded polypeptide nucleotides, which does not substantially after the function of the 

the fulMength polypeptide of the presentation ^ thS ™ a " d intracel1 ^ domain of 

hexa-histidine tag supplied by a P QE° 9 vector to t 0 ^??° I P T ent ™ snti ° n - ™* marker sequence may be a 
» in the case of a bacteria, hos" orfr !^ ft^^^" * ^ ^ P ° ,yP6pM<3 M to the 

malian host, e.g. COS-7 cells is used T^Atac ™ ^ ^ 3 hema 9S |utinin (HA) tag when a mam- ' 
protein (Wilson I., et al. CeH 37 767 (1 984^ C0,TeSpondS t0 an e P' t0 P* from the Influenza hemagglutinin 

pSing^f^ 

individual coding segments (exons) ' M intervening sequences (introns) between 

similar biological acuity. ^b^T^S^,^ CJJS^r""- t0 

more bases. The probe may also be used to identhV a cDNA ^ ! ° 0ntam ' ' 0f eXample ' 50 or 

^nomicdon.orclone.that eorMnih^DlS^.h^ *™ «*"»P*«iing to a full length transcript and a 
An example of a screen compTes IsoS 
synthesize an oligonucleoti^ probe Labeied SonuZ nil 1 8 ™ * ^ ** known DNA " se « ueno * to 
of the present invention are used to serein a bZ ?h^„^/ °°^" ,,,,,y 10 that °' the 9 9ne 
members of the library the probe hybridizes to 9en ° miC A or mRNA to M*™™ which 

45 SSL E^JT&'S^^ 10 ^ ^^^- d -bed se-' v 

quences. The present invention paSrtVrLt« f^ti ™'e preferably at least 95% identity between the se- 
the hereinabove-described Z^SSS S e e n T^ZT ^ stri "9 9 nt conditions to 

occur only if there is at least 95% ^^"S^S^r^ ^ h »' M » tton will 

» which hybridize to the hereinabove described ^Inu^n ^ ^ th8 set ' uences - 7,18 Polynucleotides 

either retain substantially the same bto ogica?^ 

Figure 1 (SEQ ID NO:1) or the depositee I cOrJJt) Polypeptide encoded by the cDNAs of 

feSo rsssxss pref r ,y 30 bas - and — « - 

« inabove described, and which may o 12 net Tf- ^ c 1,00 a " d Whi ° h h3S a " identit y tnereto - as "ere- 

probes for the polynucleotide oTIIq \d no ? Z£5^£^T Pto ; ^ P°^ UO,eotides ma V ° 9 -"ptoy* as 
or as a PCR primer. ' eXample ' for r9C0ver y of polynucleotide or as a diagnostic probe 

[0039J Thus, the present invention b directed to polynucleotides having at least a 70% identKy, preferab* at ieast 
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tides encoded by such polynucleotides Preferably at ,east 50 bases and t0 P°'VPeP- 

< St^ 

as convenience to Jse of ^ 

T*e sequenceof th. polynuS^ ci^El nthl t?'° n . ' deP0Sit h reqU,red Under3S U S C - §"2 
polypeptides ^dJ^^CS^SSS Zlt'T ,f ' 35 38 ,he a " 1in ° add S9quence ° f *° 

any description of ^u^hl^J^^Z?' 7,°° " d "f C ° ntr °" in9 in the 8vent °^ny conflict with 
license is hereby granted be r9t,Ulred t0 mak * 6r se " me de P° sited ^^ais, and no such 

a^o ac^e^^ which has the deduced 

rooS as r as fra9ments ^ « ac,d sequencs enooded * me de ^ ited 

Ke^ 

non-conserved amino add ™idu.Z^h, » eorll h T° reS ' dUeS substitut «* with a conserved or 
idue may or may not ^M^S^^^J^ ST " dd ~ 

includes a substituent group or (iii) one in which th^', ( °, , °" e ° rm0r ° ° f the amlno acid resldue s 
compound to increase Lhalf^ 

rix°xrs=rnor e ^ 

S-ZJ^XSS KSST" of me present lnventlon ara pre,erab,y provided ,n an ,solated 

of SEQ ID NO:2 and more c ireferablv a 7 * (preferably a 70% identity) to the polypeptide 
NO.-2 and still more pr^^?£.^ identi *> to *• P^P^ of SEQ ID 

be used to synthesize 'uLno^^ ° f 016 v 

U e din g T a nSo"S e ^^ ^7 * Peptide chain; it includes regions 

individual coding segments (exonsf 33 We " 38 ,ntefven,n 9 sequences (introns) between 

animal is notlsolated. butftaSS^SdJ nr nl? ^r™ 9 polynucleotide "peptide Present in a living 
inmenatura. S ystemjsiso^ 

tides could be part of a composition and m hXlZn f If J 3 vectorand/ ° rs ^ Polynucleotides orpolypep- 
environment. om P°srtion, and still be ,solated in that such vector or composition is not part of its natural 

Sil^^ Po*?* * SEQ .0 NO:2 (in particular the mature ' 

tid e ofSEQIDNO: 2 a n d P m o y repre^ 

- SEQ ,0 NO:2 and stil, mo P prefer^ rSSSSSK 
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for producing the fu.l-length polypeSde ^SS^S IS , * *T"* b9 8mP, ° yed inte ™« ia «* 
be used to synthesize fuLn^ « ^ ^ ™* 

recombinant techniques " 3011 the P roduct,on «* polypeptides of the invention by 

media modified as appn.pLS'aSS^S^^^Tl . ° an "* CU,tUred h conventi °naI nutrient 
invention. The culture ^ 

sssr s exp r ion - and wm be 0,039 pr9vious * used with - -«* <°« 

teci^ «» for producing peptides by recombinant 

expressing a polypeptide Such ^^uSS^^T"*''^ ^ °' * ^ ° f 9XPreSS, ' 0n Vectore for 
derivatives of SV40 bacterial SlSd? ^aat DMA h T ' nonchron ' osonla) * nd synthetic ONA sequences, e.g.. 
of piasmids and phage^ N Tl^? D NA suchll ^T^T? T""** ^ d9riV8d fr ° m 

^^^^ 

Senoryp!" ^JI^JS^S " ^ S8leCtab ' e n " rt » r * P-vide a 

ssrr — or * 

protein. 7 em P loved t0 ^nsform an appropnate host to permit the host to express the 

SsS^S^Z!^ Z7T S S as e veasM y TT"^ ~™ ^ ™» " ^ 
Sf9; animal ciHi^h^C Hn rn^ ' J ' yeaSt; msect ce,ls such 33 Drosophila and SpocfoMeS 

« a sequence of the inventbn h2 been ^™ e ^?^^^ a ^•^" aP ^ Wor ^^■ , ^" h, * - 

they are replicabie and viable in the host ^""^ ™ Wever ' *ny other piasmid or vector may be used as long as 
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The host cell can be a higher eukarvotic cell surh a* a ~ r 

cell, or the host cell can be a prokaS ce such at ! °? k " W eUkary ° tiC Ce "' SUCh as a *•« 

can be effected by caicium phosphaTe SslecUon D^ n T o^ll. Introduction of the construct into the host ce.. 
U Dibner, M., BaLy. ,., Basic •^SS^^'^ orelectroporation. (Dav . St 

tional peptide synthesizers Peptides of the invention can be synthetically produced by conven- 

SZaSroS^ 

<° rivedfromtheDNAconstructsofthepresentS h " ^ ^ Pr0tei " S US ' nS RNAs de " 

otic and eukaryotic hosts are described by S^brook'^. Tof T? and ex P ress '° n wctora foruse with prokary- 
--P ? Ha^ 

Ksl4a^ 

» to 300 bp Lt act mZKCSIS" Ci f" T '? e,SmentS ° f DNA ' USual * about f ™ 1 0 
of the relation origin bp 1 ^^^^S^T^T ° l""'" 9 the SV4 ° enhanCer on *° late side 
side of the relation origin. .n5^«^^ ^ ^^ enh ~' ^^""hanc^on ft. h,. 

ELaLTo?^ 

» promoter derived from a high y^L^^to,^, ^ " nd * Cerevls,a9 TRP1 and a 

promoters can be derived from o P T™ enc od lna ^oiSif-n P °? d0Wnstraam stru «"*' sequence. Such 
facto, acid phosphatase, or heat shock prS rLS322T^hSL" ^P^^ «*— W - 
in appropriate phase with translation initiatior ^d^Lt L ?' haterol °? ous structu ^ sequence Is assembled 
of directing secretion of transla ed Protein nto th! Z T ? Sequences - and Preferably, a leader sequence capable 
*. ogous sequence can e * the hlrol- 

ss? utr i,i2ation ° rsi ««^ — ° ^ 

functiona, promoter.^ ^SS^T^T^ ^ * ° Perable readin 9 P has * wit " ■ 

- to ensure maintenance of thfv^ or Z to °f des rabte ST^T" *" ° f rep ' iCati0n 

hosts for transformation Include E. coli, Bacillus subtilis S^lmTneHa hmhim ■ ^ SUftab ' 9 

Pseudomonas, Streptomyces ^ndSte ohSan^»T ° - t VP h ' mur "' m and v a"°"s species within the genera 

[0070] Asa^Jentl^^ 

lectable marker and bacterial origin of reolication Zr^tL* ^ badlenai use can comprise a se- 

» elements o, the we,, known Confng ^ P r^^^^^T^^ l,, ! ,, r P ' aSmiC,S COm P risin S « 
PKK223-3 (Pharmacia Fine Chemicals, UppsaT SwSenfand ^GEMI Pro^T? "TZ lnCllJde ' 6Xample - 
PBR322 "backbone" sections are combined with an J™™ , (Promega Bntao, Madison, Wl, USA). These 

[0071] snowing transformatonTa^ 

the selected promoter is induced by aDora^to^J^^ ? / h°ststra<n to an appropriate cell density, 
» cultured for an additional period aPPr ° Pnata means (9 '9- te "Wature shift or chemical induction) and cells are 

SJS^^^S^^ disrupted by phys,cal or chemlcal — and *■ 

Etha^g^^ * -y convenient method, including 

those skilled in the art. mecnanlc a' disruption, or use of cell lysmg agents, such methods are well know to 

~.i^^ 

23:175 (1981).and other ^^ ,2^1^^^^ ^*'^ M,> ' desc ^ed by Gluzman, Cell, 
and BHK cell lines. Mamma an expressbn S * '^example, the C127. 3T3, CHO, HeLa 

hancer, and also any necessary rhosoZ h T? a " 0r ' 9 ' n ° f re P lica «°". a suitable promoter and en- 

«r>P«on-Jt.rn*nZ.e^^ Si£e ' s P ,ice d —and acceptor sites, tran- 

splice, and polyadenylation sites mav ba "° n ' an f k cnbed sequences. DNA sequences derived from the SV40 

r0075 ThP r nrnrlil !h ! 7 t0 pr0V,de the re 9 uir8d nontranscribed genetic elements 

rSho2^u p r g 'rm^ 

tography, phosphoce'lluiose =7"^^ "J" «r q«on exchange chroma- 

droxylapatite chromatography and laJn chrLatoaraohv IC p '"^f tlo f " onroma tography, affinrry chromatography, hy- 
pleting configuration of the mature Zin S 9 St8p3 Can be Used ' as "ec^ssary. in com- 

for final purification steps. " n ' 9n perT0rmanc3 chromatography (HPLC) can be employed 
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Co//. In particular, a polynucleotide encodlna * mammals, yeast, drosophlla or £ 

thereby express the G-protei ^ chemoS'^J^f; ° f ° "J***" * Smp '° yed to trans,ect <*>* to 

« to observe binding. *" """"" * ** C ° mP ° Und 

J3 ch^Ac^^ m9,an0ph r eS h WhlCh " «" * «- 3- 

published February 6, 1992 ' SUCh 8 SCreemn9 teChniqua is described in PCT WO 92/01810 

both the recepJr ligand and fa c^un to be sc^ned^Ston ^"^T ^ ** thB Wfth 

KSoSSS^^^^ CeHS : hiCh ^ eSS ^ —""■*» receptor (for 

rorexarnp^asdescribed^Sctn^o 

achates or InhfbL the rLeptor meaSUred t0 det9miin8 the P ° tential COmpound 

?°z/o OC s^^^ 

ligand and a compound to be ^^^ZSiSw^SST' ™l "T "* ^ 0,6 reCeptor 

roo s 8 c 5 r rr 9 ? compounds wh,ch are a calclum si9nal in case 

Cto rsssEs ^ n 22r , » 1 *• rsceptor in whlch ^ receptor h 

smooth muVceHs^n^ 

detecting activation of the mpioToltL f I£ ? ! be accom P ,ished 33 hereinabove described by 

receptorsuch that the cell exDresses the rer-on^r,,,, t, Burar y° IIC ce » with DNA encoding the G-protem chemokine 
of a labeled form of a klwn Jand C S 

bound to the receptors is meiured To b^lZtnr, « ' ^ " V radioactivft y- ™ e of labeled ligand 

receptor as determined by a reducfe n ouZ^ZTL^lfT, V " *" ° 0mp0Und bindS ,0 the ' 

the receptor is inhibited. 9 bmdS t0 1,16 rece P tors - the binding of labeled ligand to 

thaUhe'actf^ 

recognize unique ^SS^T^^^T- anti ' idi °^ ^bodies which 

compounds also ^S^^^^^^^^^ ° f an "-*>«,*. Potential antagonist 

presln SraSSe^^^ 5*^' T » ^ » ^ " 

polynucleotide to DNA or RNA For examo! TJT^T ^ ' « L ' Wh ' Ch m8th ° dS are based on bindin 3 of * 
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* molecules into G-protem coupled receptor (antisense - Okano. J. Neurochem., 56:560 099? OlSdeoSnuc LoSi e « 

A I!"™* ^ 01 the G_Pr ° tein chemokin9 re <*ptor, •* * fragment of the receptors, may be used to Inhibit 
[0091] The compounds which bind to and activate the G-protein chemokine receptors of the present invention ma „ 

» Syed^t S^,S!2i!^ 1 ? ^r 16 '" Chem ° kine ° f "» P resent inv -«on may be 

mad 2£ TomI f y " ather °9 enesls - a"apnylax,s, malignancy, chronic and acute inflammation, histamine and laE- 

^ P .i ■ ^ °° mpo °" ds " "™ in, ™" io " m " •**»«' - 

[00951 T». pharm.c.uikal compraiikm. m«, b. adn»ffi s t«r,d to a conv.nl.nl mannar such as o» in. 

now^ntS^^ 

polypep"id?onhe Present inlnH n ' * ^ P ™ 9 * partfc,e containin 9 ™ A "-^8 the 

thSeptl^ '"o TnLse and oZ ^7?! * * Pat, ' ent en9in9ering Ce " S ™ ™* <* 

rived ,L 2^ SSHT SemTa ^ '"^ ^ emb ° diment ' thS retr ° Viral P^^ectoris de- 
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et al.. Biotechniques . Vol. 7 No 9 9 7o 990 H TaaT^r * cytomegalovirus (CMV) promoter described in Miller, 
cellular promoters including but not lied to the hlnT Tn^T ^ C ° Mar pmm0terS SUCh 38 euta W 
may be employed include but are ^ M^ t a T n P ' and P" 301 " 1 P^^ers). Other viral promoters which 
parvovimspromoters. The sSectton of a Saole ™^^^™ t * ^, • Wnase ™ P romoters > and B19 

contained herein. ° promoter wl " °« apparent to those skilled in the art from the teachings 

pr 0 L.^^ 

the adenoviral major late promoter 7letl^!t T' "* ^ ,MU>d t0 ' adenoviral P™°^ such as 
respiratory syncytial virus ^t^^^SS^^• *"? <*™**™™ <™V) promoter; the 

meter; heat shock promoters; the albumTn J^ r ^E£. ** MMT P™«"- metallothionein pro- 
kinase promoters, such as the Hemes s"m D « mvmidL^ """^ g '° bin promoter5; v,ral 

retroviral LTRs hereinabove J^^S^^Z fT™*" 1 LTRS (,nC,Udin 9 modi "^ 

Ceio^c^^ 

PA12. T19-14X. VT^-^-StcRl ^"p "'5£ £ GP~ TT ^ PBS01 ' PA317 ' ^ ^ 

Human Gene Therapy Vol. 1, 5 m J?, WO) * 3 ""^ " Mi " er ' 

may transduce the packaging cells thrown an™. L ,nCOrporated herain r ^™<* in its entirety. The vecto 
electroporation. the use of Upo72TZ O^^SlT ^ ^ '"^ but are "« ,imited £ °- 

S) 1 eid? g e r P o;^ 

either/nwW/nvM> Thetransduc l™* ba emp '° yad ' t0 transduce eukaryotic ceils, 

tide. Eukaryotic cells which mX ls^ 

noma cells, as well as hematopoietic stem cells heo^l! ?k V ' embr y° nlc ster " embryonic carci- 

and bronchial epithelial cells ' hepatocytes ' ""roblasts, myoblasts, keratinocytes. endothelial cells. 

which expresses a G-protein SZS^S^t^^^ C ° ntaCtin9 3 cel. 

Prising a nucleic acfd molecule of 52 « 2^1? 7 ° bta, ' ned With 3 nUC,9ic acid P rabe 
within the sequence of a nucleic iSSStaKSK .^dizing with a sequence inc.uded 

°- P reS 

polypeptide of the present invention by low str ™ a ™„ J f h,i ! ,* h0rn0, ° 9y to a G -P rotie " chemokine receptor 
related natural or synthetic ligands and o^e^ 

chemokine receptor polypeptides of the preset InleSon 9enet '° " phamaco,0 9 toa ' of the v . 

TelST™ 

of this type are at ieast 20 bases' Jrefe'bfy a, teas 3C basT^ T^, ^ ^ ^'o^ 3 ' aCtivit * Probes 
probe may also be used to identify a cDrSnt !f h m ° St preferab| y at ^ 5° bases or more. The 

thatcontainthecomptetegSmfp^e 
AnexampleofascreenofWsJpecompTseS 
to synthesize an oHgonudaofi p^.^ 

genes of the present invention are used to serin ?£™ ! " 9 3 Set,UenC9 e ° m P««™nt H iy to that of the 
which members of the iibra^ the 'prob" ^hybS to * ° f hUman C ° NA ' 9en ° mfc DNA 0r mRNA to de ^rmine 

quences of the defective genewith that ofanor a T^ri?h. h 9 Ca " be dete0,ed by ^""ng the se- 
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n afunctional assay system (e.g., colorimetric assay, expression on MacCcnkey plates, complementation experiments 
m a receptor deficient strain of HEK293 cells) as yet another means to verify or identify Lm^OncTZS 

5 ITJ, J?lZT TT 9 mUtati0nS in the 38ne of the prasent invention ™* "e detected at the ON A level by a 
to u c n ^ 

^lToZ^n\ sal ^' assue biopsy and autopsy material - ^ genomic DNA ma * °* SSE 

RwTor ,nLT y rf enz V matical| y "V <«ing PCR (Saikl, et al.. Nature, 324:163-166 1986) prior to analys s 
acl of th e Tnl k °, US8d Sam8 PUrp0Se ' AS a " e ^P'«^R primers compliment^ to SiTu£ 

acd of the mstant invent.cn can be used to identify and analyze mutations in the gene of the present invention F^ 

norZ, ' de ' eti0n r nd inSerti ° nS ^ bS deteCted by 9 in S * 8 °' *• -^-^r^SSn Si 

or rnXTv P L TH m r h" 0 ^ bB id6ntif i6d by hybridiZ,ng "V*" DNA to -dioL 3 e.ed R^eZen^ 
ZSt^ * , f ! ! d f t,Se " Se ° NA se 1 uences °' 'mention. Perfecty matched sequences can be distin- 

sensitrnt/of this method is greatly enhanced when combined with PGR For example a seolence JISS I£h 
Pr ° dUCt " 3 Sin3,e Strand6d temp,ate m0tecule 9-eratX a nSd led ^PCR ^^nce 

- :r::rr* al procedures wtth rad, ° ,abe,ed nuc,eoude ° r * an -™* 

[011 11] Genetic testing based on DNA sequence differences may be achieved by detection of alterations in the elec 
Tons ZT,7T °' D ? A * a9mentS in aels <" wfmout denaturing agents. Sequences changes a, specie loca 

ss^T^a^^s^ RNase and si — - - — 

" ri°J^L 1? a 1 d,ti0n ' 80,718 diS9aS6S afe 3 reSUlt 0fl 0r m characterized by changes in gene expression which can be 
identt TT* me mRNA - Alternative, V- *° 9«nes of the present invention can be used a^a^ eTence to 
dentrfy .ndividuals expressing a decrease of functions associated with receptors of this type 

GrroIin^^nl Sent inVe ? t ' 0n f ° rel3teS t0 3 dia S n ° stic assay for detecting altered levels of soluble forms of the 
» th^nf h, ^ r * a P tar P°*P"PW« °' present invention in various tissues. Assays used to detecUevels o^ 
adioirnmu^r t0rp0lypeptides ! n a sam P le deri - d *™ * "est are well known to those of'ski.l in , ft.2Sdt2«2 
ad oirnmunoassays competrtive-bmding assays', Western blot analysis and preferably as ELISA assay. 
Zlllr . , t t aSSay ; n,t,al, y comprises preparing an antibody specific to antigens of the G-protein chemokine 
ohTZ P T1 P T S ; Pfe,erab,y 3 ™ noc,onal an «°°°Y I" addition a reporter antibody is prepared against t3on! 

T^^^hS^T^"^- A SamP,e ' S n ° W rem ° Ved ' rom a host and incubated o" a solid support. 
byincS 

• h tn^W dun^Jn^r^ 0 ^ T "J"*" NeXt ' 0,6 ™>™<*™< antibody is incubated 

n the dish dunng which t,me the monoclonal antibodies attach to any G-protein chemokine receptor proteins attached 

> no rtr^f r9ne , dlSh - A " Unb ° Und monocl ° nal a "«body is washed out with buffer. The reporter anSy Hnked to 
bound to G Dratehi ch S ^ 1°™ P ' aCed in tne disn resu,t ' n 9 in binding of the reporter antibody to any monoclonal antibody 
strates are then addeJ ZTVTT.r^' Unattached reporter antibody is then washed out. Peroxidase sub- 
amouro?Gl™rl h „ 3 a ™ Unt ° f C0, ° r deVel0ped in a ti ™ P^iod is a measurement of the 
aTtan^ 

2scfrLir^IZ?r* °i P /t Se . nt inVen " 0n ^ alS ° V3lUable f0r ch ~ e Identification. The sequence is 
thirl r! J V 9 ! ! , Ca " hybnd ' Ze With a particular location on an 'dividual human chromosome Moreover 
Z ZL, ne ! d f ° r ldentlfy,ng ^c^csites on the chromosome. Few chromosome man^n^.S^Td 

z^z^ir^i rsr 9 present invention fe an important step h — g *m 

t t hTc 6 DNA B c e ,! l l!f t qUenC f $ Can , b ! ma f Ped t0 chromos °™s ^ Preparing PGR primers (preferabhy 15-25 bp) from 

he" genomic DN^ X^TZZLT T* " rf" t0 raPid ' V ^ ^ ^ d ° " 0t Spa " more " han °™ -on " 
somatic celThvbnd^ com P"f » n 9 the amphficafon process. These primers are then used for PCR screening of 

rprnSotr^^ «* ^ ^ds - human gene c 9 or- 

moJome "So the P o^Ln?? 3 ''" r" ^ iS 3 raP ' d Pr °° 9dUre f ° r aSSigning a particular DNA t0 a P a «lcular chro- 
panels of fragments fr om solXT ^ 0li 9 onudeotide P^ers, sub.ocalization can be achieved with 

panels fragments from specific chromosomes or pools of large genomic clones in an analogous manner Other 
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[0118] Fluorescence /^/fohybridSon (S 

to provide a precise chromoso^Son n one . eD Tnt T„ * ""T™ -P™* can be used 

' bases. For a review of this technique see Ve™ a T?,' ^ ^ ^ be UMd W ' th ^ 38 short 98 50 or 60 
gamon Press, New York (19M) " Chromosomes: a Manual ° f Basic Techniques, Per- 

o^^Tc^^^ 

Mendelian Inherence" Man"^ ara found ' ,or V. McKusicic, 

" tionship between genes and diseases tha .S^ST Johns "°e Wns . ynlve ^ We,ch Med,cal Library). The rela- 
through ,in k age anlysis ZJ^VJ^^™ Chr °~ " 

Eled^d^^ * ^ or -quence between affected and 

(This assumes 1 mlgabase f^S^T^l^X™ *" ^ """^ ^ 

ESI an^r nogT^r^ - ~ «P™-* them can be 

» antibodies. The present invention ateo delude ^ chimin J M be ' f0r exam P le ' W"*' ormonoclonal 

fragments, or th produc of an Fa ^exLresston 2^ v.T 9 ^"j,^ hUmanfeed an£ib ° dieS ' M W9 » 38 Fa " 
production of such antibodies and fragm^n " ^ ^ P,0C0 *"" kn0Wn h the art ™* bs us ^ the 

Sd^^^^^ 

encodingonlyafragmentofthepolvpeptides^ k V" ^ ma " ner ' eVe " a SeqUence 



50 



35 
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Sim'-T^oT? 0 r? 9 *" 10 3 fra9mem that has not b99n dephosphorylated. 

^X^TfTT^ tS2 r Ph ° dieSter J :°" dS bS ^ ^ ™** acid 

buffers and conditions with S units to T4 DNA iZ^rZ^TnT "T" ™* accomplished -'"9 *™wn 
DNA fragments to be llgated ( 9 ) P 0 5 w ° f a PP rox ™ately equimolar amounts of the 

ES ^ - — *" " *• «— - o' <**■". F. and Van 



Example 1 

Bacterial Expression and Purification of HDGNR10 



SonXT.eT^^ 
" the vector sequences 3' to the EDGNR10 flew ^d^JS^JL? ( T the S ' 9na ' peptide and 
. 5' and 3- sequences t^p^^^i o^,^^^^ corresponding to HDGNR10 were added to the 
CAAGTOTCA 3- contains an EcoRi^s^ 

starting from the presumed terminal amino acid of the processed orotic ^ "'^DGNRIO coding sequence 

TCGTCACAAGCCCACAGATAT 3" contains cnmnL™ Pr0CeSSed prota,n codon - ^ 3 sequence 5" CGGAAGCT- 

described in SambToo ™ f e aT Mo/ecu^ C onma M1S ' reP 4 (Qi3Sen - ,nC -> * the 

M15/re P 4 contains mu^l. ^^^^{^^S^ ManUal ' Co ' d f prin 9 Lab ° r *<"y Press. (1989). 
amycin resistance (KanO Transforming areldent^d h ^ J Pr8SS<SS the ' aC ' repreSSOr and a,so confers ka "- 
resistant coionies ire sleeted SltSSfi^'S^ ° 0 * ™ d -P^'^namycin 
50 the desired constructs were grown ^^t^^^J^S^^TT 0 " TTt ^ 

mi, and Kan (25 ug/m,). The O/N cuKure isVed to inoSe" CS^S5^^^iT P ( ,! °° ^ 
grown to an optical density 600 (O.D .«») of between 0 4 and o a iPTr /-? 25 °- 1,16 Cells were 

then added to a final concentration of 1 mM iptS!^?~ k ( lso P ro Pyl-B-D-thiogaIacto pyranoside") was 

to increased gene expression S ' aC ' rePreSS ° r ' Ctartn 8 the P/ ° leadin ° 

* The cell pellet was soiubilized n ^he chlZZ^aTnt Tm ? V °T' ^ WSre me " harveStSd ^ «ntrifugation. 
was purified from this so.u«on by ch^ 

binding by proteins containing the 6-His tag Hochul, E eS TS^mlZl l^T^Z' ^ ^ flBht 

Example 2 

Expression o f Recombinant HDGNR1Q in COS cells 

SV4?on^^^ ' 
polyllnker region, a SV40 inWSS PO^adeSon si.« A ^~" f rep " Cation ° ri 9 in ' 4 > CMV promoter foliowed by a 
and a HA tag fused in frame torts 3 enS was ^cloned into tK^^r t^™" 1 enC ° d ' n9 ^ HDGNR1 ° precureor 
> ProteinexpressionisdirectedundertheCMVP^ 

hemagglutinin protein as previousiy described 7l TwUsoI h .^^ dta,l,,ln,ta,,a 
Lerner. 1984. Cell 37 767) The infusion o^f HA Jl\o h ?' H \ Nlman - R " He '9 h ten, A Cherenson, M. Connolly, and R. 
with an antibody that Sgn^ 

mm ^ e P la , smidconstructi °n strategy is described as follows; 

5 GTCC^AG^^GC^^ f ^ * P ° R ^ ^ pri ^ *• 

HDGNR10 coding sequence ZrZ ZJ^ 2 "T, 8 3 Hind '" *** f °"° Wed by 18 nuc,eotides ° f 
^Oro G ^ C ^ G ^ c ^ G ^^ cc ^^ c 3; ^uence^. 
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20 



25 



quence followed by HA tag fused in frame a 2.a« 0 n J™ n T*? C ° nta ' nS * Hind '" Site HDGNR1 ° codin 9 s * 
The PGR amplified DNA fragment a^dTe £ oTSa. * ° P Codon ne * t0 »• HA tag, and an Xhol site, 

and ligated. The ligation mfaLe ZTZJoT* S^^TuSf","*' ^ «" Xh °' 
1 1 099 North Torrey Pines Road La Jolla CA Soa^hlt ? (aVai,able fr0m »**9«» Cloning Systems, 

andresistantcolonWwerese^^^ 
vsisforthepresenceofthecor^^ 

with the expression vector by DEAE-DK^RAN^athnrf n c recombinant HDGNR1 0, COS cells were transfected 
Laboratory Manuai, CoUSp^^^^^l^ 0 ^.^ F f**- T - ^aniatis, Molecu.ar Cloning: A 
by radio.abe.ling and immunopLipitation S KoKS HDGN™ HA protein was detected 
Harbor Laboratory Press, (1 988)). Cells were label « f 0 ^£^*£^* L ?^^^* U *'^ 
media were then collected and cells were lysed with dltern»nt /q^k „ "^f ta0 dayS P ° st ^"sfectlon. Culture 
NP^O, 0.5% DOC, 50mM Trls. P H 7™W^2TT£™^??T ^ 1%NP ' 4 °' °- 1%SDS ' ^ 
Plated w«haHAs P eci flC m P onJni,ant;^ 

Example 3 

Cloning and expression of HDGNR10 using the b^.^m. , expression 

=CZ SSSSS,*rs SSSSKS ATCC # - was us '" 9 PCR oli - 

LricLn^m^rSower » and contains a BamH, 

otic cells (J. Mol. Biol. 1987 19S 947-950 ic^^^- r 1^^ a ^^ totMm ^^nslation in eukary- 
(the initiation codon f or transS us "ATG"! * ' ^ and ^ ust beh,nd '"^ first 1 8 nucleotides of the HDGNR1 0 gene 

[0140] TheffprimerhasthesequenceS'CGGGATCCCGCTCACAAGrri-ArArATAxo. , 
s.te for the restriction endonuclease BamHI and 18 r^^M.JZ , ? ACAGATAT 3 'andcontainsthecleavage 
the HDGNR1 0 gene. The amplified s^^ZltZ^lTTw *° no,Vtranslated s ^«ence of 

kit ("Geneclean." BIO 101 Inc , La Jolla CaTT^e frao^inf t 9 *™? S6 ' 3 com ™™»y available 

purified as described above. This fr^^n^ d ' 9eSted With th8 e " d °""°<-se BamH, and 

methods for baculovirus vectors and iZZ^cSLrJ^ln ^T^^ and Smi <". G-E- 1987, A manual of 
No. 1555). This expression vector cental mts^a ^L^ ' **** A9ricultural Experimental Station Bulletin 
yhedrosis virus (AcMNPV) toJZS^^^Z*^ Pr ° m ° ter °' 018 Aut °9' a Pha californica nuclear pol- 
tion site of the sLian virus (S^l!^^^,'^ , V"f" end0nuc,9ase Bam " 1 - ™° polyaden^a- 
the beta-galactosidase g^^E e ^^^^T^T U - ' " -My Se,eCti ° n ° f recom "'nant viruses 
polyadenylation signal of the pZ*Z qele lie olh^i 0 " entat,0n " P ° lyhedrin promoter followed "y the 
forthe cell-mediated homologourrecomS 

could be used in place of P RG1 aw^^n ^La^^^r^n 0 ^ ^ otherbacul ° vir us vectors 
1 70:31-39). PAC373, pVL941 and pAclMI (Luckow, V.A. and Summers, M.D., Virology, 

KLIseTTo^ 

This vector ONA is designated V2 ^ IS ° lated fr0m 3 1 % a 9 arose 9 el 33 d ^bed above, x- 

KLs'ore^db^ 

^KSffS Tharr^rr sTo With ° f 3 '"^ ^ 

al. Proc. Natl. Acad. Sci. USA 84-7 i™-™ 7 {l 98 ™ 9 °' " 9 liP ° feCti0n meth ° d (Fe ' 9ner et 

^X^^^^^,^^ PB -H O3NR10 were m*ed in a steriie weil of a 
10 uJ Lipofecfin plus 90 J Grace's metfum we rl LZ t h J echnolo S' es lnc - Gaithersburg. MO). Afterwards 
Then- the transfection mixtu7 was Sd^^SfS^ ' nCUbated ^ 15 minUt6S at ro °™ ^P^ture. 
culture plate with 1m. Grace" m^^^^ 

mm tissue 

..Won. U, p„„ „« „„, ,„ c „ b ™ I"* S" ?f "S* ' a< * a "" '°* " »« M 
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SiT "fT" ° UltiVati0n COntinued at 27 ° c bur days. 

which allows an easy isolation of blue stained Dlaau« 7* f?,^, ( Technologies Inc., Gaithersburg) was used 

tube containing 200 ul of Grace's me J1t^ »2 recombmanj vruses was then resuspended in an Eppendorf 
taining the recombinan bacu ov JS^^TfcSST? * \*? CM9att0n and the s W a <« con- 
stants* these culture dishes ZZZ£££S££l Z£ " 35 ^ ^ ^ ^ 

removed and replaced with SW0O I. medium mfnu SKl? w (M °° * 2 " S ' X ""^ later the medium was 
42 hours laterS^Ci of *S - m ethton ne^and SuCi Z^nZ T*™ ^ ™°& s lnc - Gaithersburg). 
bated for 16 hours before they w^h^SSJSJSSS^K fAme ™ ham > The cells were further -incu- 

and autoradiography harvested by centrrfugaton and the labelled proteins visualized by SOS-PAGE 



20 



Example 4 

Expression via Gene Therapy 



25 



[01 49] Fibroblasts are obtained from a suhiprf hu cn« k,«««.„ n. 

and separated into small ^SSSSS^^^' 11 ^"*" 

approximate^ ten pieces are placed Tn each flask ^1 V ^ 3 SUrf3Ce °' 3 tk5SUe ^'^^ 

temperature over night After24 hours at roT™ h * tUmed UpS,de down ' closed a ^ left at room 

tothebottomofthe^ 
This is then incubated at 3 rc^lpn^ 

every several days. After an rtmoZZl ^^^^^''^^^^i^^^W 
trypsins and scaled into larger flasta ' monola y er of ""blasts emerge. The monolayer is 

sr-irrsi fractionated on ^^-SKt wfth ca,f intest,nai phosphatase - 

to r^'S^^Sr ,n T° n 13 amP ' med USinS PCR « «"-P«- 

site. Equal quantities of th^S^S^^Z.T^. 8 "^ 1 and 1,18 * primer COntains a H ' ndl " 
added togeLr, in the presence of T4 DNaIT £ ""ear backbone and the EcoRI and Hindlll fragment are 
for ligation of the llo fraamen^ rlltn.T 9 I mMUre ia mai "™™<* under conditions appropriate 

agarLntaininT^^^^ HB101 - which are then pfated'ont 

[0152] The am P hotropicpA317 o P GPr a m°2 SSZ ca f a ^ ^ 9ene °' """^ inserted - 

milliporefiltertoremovedetachei tha ,nf r i0US Vifal partiCles ' is filtered * 

from a sub-confluent plate of fibrob as* ^^nd Tuick!^^ ^f" usedtoinf ^ "Ooblast cells. Media is removed 
removed and replaced with" esh med'a I ^ ? t? thS media ' r0m the producer cells - This media is 

-^-*^^rar^-sars? 

described. appended claims, the invention may be practiced otherwise than as particularly 
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sequence: listing 

(1) GENERAL INFORMATION- 

(i) APPLICANT: Li, ET AL " 

(ii) TITLE OF INVENTION: Human G-Protein ChemoJci- 

Receptor ' 

(iii) NUMBER OF SEQUENCES: 

(iv) CORRESPONDENCE ADDRESS : 

(A) ADDRESSEE: CARELLA, BYRNE, BAIN, GIL^ILLA* 
c^r.* CSCCHI, STEWART & OLST^IN^^ 

B> STREET: S BECKER FARM ROAD 

(C) CITY: ROSELAND 

fD) STATE: NEW JERSEY " 

(E) COUNTRY: USA 

(?) ZIP: 07G53 

(v) COMPUTER READABLE FORM- 

(A) MEDIUM TYPE: 3.5 INCH DISKETTE 

(8) COMPUTER: IBM PS/2 

(C) OPERATING SYSTEM: MS-DOS 

(D) SOFTWARE : WORU PERFECT 5.1 

(vi) CURRENT APPLICATION DATA* 

(A) APPLICATION NUMBER* 
(3 J FILING DATS: concurrently 
(C) CLASSIFICATION: - Y 

(vii) ATTORNEY/ AGENT INFORMATION- 

(A) NAME: FERRARG. GREGORY -D 

(B) REGISTRATION NUMBER* 36 134 

(C) REFERENCE /DOCKET NJMBER: ' ~325800- 

(viii) TELECOMMUNICATION INFORMATION • 

fA) TELEPHONE: 201-994-1700 
(3) "TELEFAX: 201-994-1744 

(2) INFORMATION FOR SEQ ZD NO:l: 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: 1414 5 ASH =>AIRS 
(3) TYPE: NUCLEIC ACI£ 
fC) STRANDEDNESS: " SINGLE 
<D) TOPOLOGY: LINEAR 

Cii) MOLECULE TYPE: cDNA 

<Xi) SEQUENCE DESCRIPTION: SEQ ID NO:l: 

cto^t^t ccrrrcATCA attcccio* IAAGACCCAA GCrCTCCATC tagtggacag « 
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291 
339 



GGAAGCTAGC AGCAAACC7T CCCTTCACrA CGAAACTTCA TTGCTrCGCC CAAAAGAGAG 120 
TTAATTCAAT CTACACATCT ATCTAGGCAA TTAAAAACCT ATTGATGTAT AAAACAGTTT 1S 0 
GCATTCATGG AGGGCAACTA AATACATTCT AGGACTTTA" AAAAGA7CAC TTTTTATTrA 240 

TGCACAGGGT GGAACAAG ATG GAT TAT CAA GTG TCA AGT CCA A~C TA~ fijr 
Met Asp Tyr Gi n val Sec Ssr Pro lie J£ £J 
ATC AAT TAT TAT ACA TCG GAG CCC TGC CCA aai it- »»t . 
lie A.a Tyr Tyr TSr Ser Glu & « Asn Val Lys Gin 

ATC GCA GCC CGC CTC CTG CCT CCG C"C TAC Tri -r- r—i - »^ 

He Ala Ala A_- g , eu r.eu P.-o £5 £5 J£ vTl f£ £J £1 387 

COT TTT GTG GGC AAC ATG CTG GTC A^ CTC A~r rrr a-m *^ 

5 = = = 2S E £ 2 2 S 2 2 S 2 2 

2 2 2 2 2 £J 2 « 2 2 2 2 2 2 S 

GCC CAG TGG GAC TTT GGA AAT iri «Tr -p^t» * ™- 

Ala Gl„ Trp Asp Pfce aiy £ Met Cys 2S S S Sg 22 £ 
TAT TTT ATA GGC TTC TTC TCT GGA ■ ATC T-C — ™ _ 

p« u. M , P11 . s « «, „. if. 2 2 2 2 £ 
S 5"S 2 2 2 2 S 2 2 2 2 2 S 2 



433 
531 
579 
S27 
S7S 



S 2 2 2 15 2 2 g 2 2 ES5ESS 
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 
2 2 2 i£ 2 2 2 2 2 g» S 2 2 2 2 2 



915 
9S3 



-s Val iie Leu Glv Leu 

2 2 2 2 2 2 2 2 2 2 2 2 S5 2 2 £ 
222222 2 2 £ 2 2 2 2 2 2 2 
2 2 2 2 2 SI? 2 2 2 2 2 2 2 2 2 55 ■ «~ 
2 2 2 2 2 2 2 S 2 22 22 2 2 2 - 

222222222SS£222Jg2 

S 2 2 SI? 2 2 2 2 2 2 2 2 2 2 2 2 « 



li07 
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1203 



GTC GGG GAG AAG TTC AGA AAC TAC CTC -rra rr-r — 

Val « y Gl u Lys Ph9 ^ Asn « ™ «J « S S Gin gj ' 

ATT GCC AAA CGC TTC TGC AAA TGC TGT TCT A-rr n*^ , - 

lie Ma Lys Arg Phe Cys Lys Cys CyT j£ j£ J* G ^ «J «J «T usi 

CCC GAG CGA GCA AGC TCA GTT TAC ACC CCA -rrr - 

Pro Glu Arg Ala Ser Ser £T t£ *?J a^ I« £S £f ^ 1299 

/- a- 3 sa^ Tiir Gly Glu Gin Glu 

lit S S5 §g S TGACAC3GAC TGG7GACCCA GTCAGAGTTG „, 4 

TGCACATGGC TTAGTTTTCA TACACAGCCT GGGCTGGGGG TGGGGTGGAA GAGGTCTTTT i 4M 

(2) INFORMATION FOR SSQ ID NO- 2- 

(i) SEQUENCE CHARACTERISTICS 

(A) LENGTH: AMINO ACIDS 

(B) TYPE: AMINO ACID •: 

(C) STRANDEDN3SS : 

(D) TOPOLOGY: LINEAR 

(ii) MOLECULE TYPE: PROTEIN 

(Xi) SEQUENCE DESCRIPTION: SSQ ID NO: 2: 
Met Asp Tyr Gin Val Ser Ser Pro lie Tyr Asp n e Asn Tyr Tyr- 
Thr Ser Glu Pro Cys Pro Ly S n e Asn Val Lys Gin lie Ala 2. 
Arg Leu Leu Pro Pro Leu Tyr Ser Leu Vaf Phe n s Phe Gly pII 
Val Gly Asn Met Leu Val lie Leu lie Leu" He Asn Cys Bln ^ 
Leu Glu ser Met Thr Asp n e ryr Leu til Asn Leu Ala n e Ser 
Asp Leu Phe Phe Leu Leu Thr Val Pro Ph° Trp Ma His ^ 
Ala Ala Gln Trp Asp Phe Gly Asn Thr Me? Cys Leu Leu Thr ofy- 
Leu Tyr Phe He Gly Pne Phe Ser Gly Il° e ° ?fle Phe He He Gin 
Leu Leu Thr He Asp Arg Tyr Leu Ala lie Val His Ala Val -Phe 
Ala Leu Lys Ala Arg Thr Val Thr Ph e oly Val Val Thr Ser Vaf 
He Thr Trp val Val Ala Val Pae Ala ler Leu Pro Gly Xle lie 



Phe Thr Arg Ser Gla Lys Glu Gly Leu His Tyr Thr cys ser III 
His Phe Pro Tyr Ser Gin Tyr Gin Phe TrJ Lys Asn Phe Gin Tnr 
Leu Lys H s Val lie Lec Gly Leu Val Leu Pro Leu Leu Val Met 



205 



210 
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val lie Cys 
Asn Glu Lys 
Mec He val 
Leu Leu Asn 
Ser Ser Asn 
Gly Met Thr 
Gly Glu Lys 
He Ala Lys 
Ala Pro Glu 
Gin Glu rie 



Tyr Ser Gly He Leu Lys 
215 

Lys Arg His Arg Ala Val 
230 

Tyr Phe Leu Phe Trs Ala 
245 

Thr Phe Gin Glu Phe ?h* 
2S0 

Arg Leu Asp Gin Ala Mec 
275 

His Cys Cys lie Asn Pro 
290 

Phe Arg Asn Tyr Leu Leu 
305 

Arg Phe Cys Lys Cys Cys 
320 \ 

Arg Ala Ser Ser Val Tfr 
335 

Ser Val Gly Leu 
350 



Thr Leu Leu Arg Cys 
220 

Arg Leu He Phe Thr 
235 

Pre Tyr Asa He Val 
250 

*Gly Leu Asn Asn Cvs 
'265 

Gin Val Thr Glu Thr 
230 

He lie Tyr Ala Phe 
295 

Val Phe Phe Gin Lys 
3X0 * 

Ser He Phe Gin Gin 
325 

Thr Arg Ser Thr Gly 
340 1 



Arg 
225 
He 
240 
Leu 
255 
Ser 
270 
Leu 
235 

Val 
300 
His 
315 
Glu 
330 
Glu 
345 



Claims 



1 . A polynucleotide comprising a nucleic acid selected from the group consisting of: 
ch^erL^ 

(b) a nucleic acid encoding the polypeptide as shown in SEQ ID NO- 2- 

(e) a nucleic acid encoding the mature form of the G-protein chemokine receptor polypeptide of any one of 

yZ2S££%£^5^$r* 9 ° % ° r 95% ^ » ««"" G-P— chemokine 

!hi a nult ^ ^ ' ea f 9 ° % ' 95% ° r 9?% identical 10 the nuc,eic of any one of (a) to (»)• 

(h, a nucle.c acd encod.ng a solub.e fragment of the G-protein chemokine recUpo^ptidi of any one of 

2 (aj to^ aCid en °° din9 " eXtraCe " U,ar P ° rti0n ° f th8 G - Pr ° tein Chem0Wne ™°»°< P«° of any one 

SSSr 9 ^ ,6aSt 50 C ° mi9U0US amin ° aCWS ° f ,h9 « «Septor of any 

2£ S: W« ~- « or fragment 

<n>*. nucieic acid of any one of (a) to <m>, wherein said nucleic acid does not encode a N-,ermina, methionine; 
(o) the nucleic acid of any one of (a) to (m), wherein said nucleic acid encodes a N-termina, methionine; 
or the complementary strand of any one of (a) to (o). 

The polynucleotide of claim 1 , wherein said polynucleotide is DNA, RNA, cDNA or genomic DNA. 
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3. The polynucleotide of claim ,. wherein said p oly „ ucl eotide is double stranded or single stranded. 
4- The polynucleotide of claim 1 fused to a heterologous polynuCeotide. 
' S. The polynucleotide of ciaim 4. wherein said heterologous po,ynuc,eo«de encodes a heterologous ^peptide. 

6 ' JSX^^^SSir heter0 ' 090US P0,yPe ! Hde iS ,US8d t0 3 *™*» -eptor 

' 7. The polynucleotide of any one of claims i to 6, wherein said polynuCeotide is immobilized. 

8. The polynucleotide of any one of Cairns 1 to 7, wherein said polynucleotide is labeled. 

9. A vector comprising the polynucleotide of any one of claims 1 to 8. 

10. The vector of Cairn 9. wherein said polynuCeotide ,s operably associated with a regulatory sequence. 

1 1 . A method of producing a host cell comprising genetically engineering celis with the vector o, Cairn 9 or 1 0. 

12. The host cell produced by the method of claim 11 . 

1 3. A host cell comprising the vector of either claim 9 or 1 0. 

14. A host cell comprising the polynucleotide of any one of claims 1 to 10. 

17. A probe or primer comprising the commentary strand of a member selected from the group consisting of: 

polypeptide encoded byS^ 

(c) the polynucleotide as set forth in SEQ ID NO-1 * and 

(^hecDNAcontainedinATCCDepositNo^naawhich encodes the G-proteinchemokinereceptorporypep- 

or the complementary strand of any one of (a) to (d). 
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